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(54) THYRISTOR 
(57)Abstract: 

PURPOSE: To provide a thyristor wherein the turn-off time is short and the 
on-voltage is low. 

CONSTITUTION: A thyristor 100a is provided with an anode electrode 105 
on which a P emitter layer 101, an N base layer 102 and a P base layer 103 
are laminated in order. A gate electrode 107 is formed in the central part on 
the P base layer 103. An N emitter layer 104 is selectively formed on the P 
bas layer 103, and has locally apertures 108, in which the P base layer 103 
is xp sed to the upper surfaces. A cathode electrode 1 06 is formed on the 
P bas layer 103 so as to surround the gate electrode 107, and electrically 
short-circuits the P base layer 1 03 and the N emitter layer 1 04. Defects are 
intr duced in the region 109a below the gate electrode 107, so that minority 
carriers left in the region 1 09a at the time of reverse recovery quickly 
vanish. 
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(54) CD**] tf-f U** 



(57) mm 

[«/£] ^UX^lOO a^7y-Hlffil 0 5 

~Xjfl0 2, P^-Xil0 3t€iAT^. 

0 3±0**JC«y-hmffil 0 7rt*RttS 
tl, P^-7JBl 0 3±fcttai0?»ICNX$ry^Hl 0 
4*«$nXV^. fiU J^fifrWtCNX^y^Jf 1 0 
4li«a»l0 8£*tT*O> 0B71S51 0 8 lc*5V> 
T, P^-Xi 1 0 3^©±IICB1LT^S. * 
fc, *V-K«ffl 0 6«y-h«ffil 0 7£lfc9#< 
<t3lCP<-X@l 0 3±\zmf*>ftX&K), P^-X 
/■l 0 3MNX$^^fl 0 4^»ltl^o 
hSffi 1 0 7 <ZTF;Sre>®« 10 9a K*:PffitfSaJJA2nT 
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(2) 

I 

HMHMteftH 

HMOU] (a) WliiBOJUJSy^ii, 

(b) 8(rl3SlX^-/^S±^^Wenfe, fSE^l* 

(c) tftmmi^-xmjiizmirznft* saESgi«e 

(d) m&m2 *-7.m<D±mft\zmnto\zmrtt>n 

(e) «riam2^-xeo^irstt*r-5y-hs«i:, i0 

(f) M^lX5y*JI©*lC«*lrr*lll«it» 

(g) l»E»2^-X»»tf«HB»2X5y^»©Pi^ 

ajssmi^-xBte 

(b-1) ffiII2y~h«ffiOT*{w#fib, Mk**U 

(b-2) WE*V-H««©T*K#aEU 89E'>* 
U TfcttbTttEJB 1 <E>^< A * 0 t>ft»JB 
2 ©*-f 7*"f 2 Oi«tlCK»Sn** 

-YUX*. 

(b-1-1) l»E*l^— X«£ME»2^-XJI£ 
(b-1-2) WEJBl^— ^JBtttE*lX^y^Ji 

imux*. 

[»3fc*3j (h) 8frESI2^-X»CD±ffirtT, *T 
E»2XSty*Ji£. WE^— h«MTKtt«TSM 
E*2^-XJlt<OWlcafiWCR»6n^ 9tlSBSg2 

(i) ttE»5 0««tttE»2X3s;^»fc©P5^ 

xe&tf wesi 5 flDmtt4Mr»>r u x* £#«t** 
St* J® 1 xmmi 2 E«o»-f u x*. 

[JMOimttltm 
[0 0 0 1] 

[0 0 0 2] 
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[0 0 0 3] ^—>* 7 «nHJ4JKB*»fPII«M»*&ll 
#BHlOS*l*i. ±E©«IC^->*7*»*«trs. ft 

[0 0 0 4] ^— >*7»w*fi<i-s&«)Jrtt. 
-xm*\zm&LT^%'j>&**r VT&mmizmm-zi* 

[0005] aii RtfH i 2 tt*n*ntt*<D*M u 

X^4 0 0©¥WB]fctfBB*rHHT&*. U-fU^ 
4 0 0te77-Hmffi4 0 5£, C©±fcJH*SUBSn 
fcPI$y^«401, N^-XS4 0 2, P^-Xjf 

4 0 simws. 

[0 0 0 6] P^— X»4 0 3±0**lCtey— b«« 
4 0 7 0CKtf&n«. -£bT> y-hiffi4 0 7OT* 
CDP^— XJ14 0 3&«Dt<«k5l:, P^-X®4 0 
3±lCtia«W^NX5y^JB4 0 4)5tM$nTU 
*. fib, JWJrMfcNXS y*«4 0 4teB8?LgB4 0 8 
$fb«0, HflJM 0 8£fe»T. P^14 0 

3 &*<D±mz»m.LT\,*z>. 

[0 0 0 7] *7-H«ffi4 0 6tty-Mg4 

0 7 «:^0#<<t3lCP^-X^4 0 3JhlCRttetXT 
S$D, NX5^^4 0 4<Dft&X.&9VmJ:Y)hftm%L 
tf^ft««**V*. -ei/T, *V-H««4 0 6teP^- 
XS4 0 3&t^Nxa^^»4 0 4«rfi»UT^D, +f 
-fUX*4 0 OttVito^SXSy#««ai«IJfi**bT 

[0 0 0 8] 1M UX^4 0 OK&l^Tte, PX5^ 
©4 0 1, N^-XI4 0 2, P^-XI4 0 3WN 
X$7^14 0 4*>£TlCM>Tl6ft*lte£»AU N 
^-Xi4 0 2 lC43V>T»Bf ***** 'J 7 
*-<A£:S<U a>*>**SilfcfiB 

u x* 4 0 0 ©±*mcsh 

[0 0 0 9] 

v^Ttt, n^-x®4 0 2tc^r^a-rs^>**^u 

705-f 7*-f A£*g<T*£a&, ±T©^tt4*HBlctt 
7^-f A£@< bTV>*„ 

[0 0 10] b*>U ^»**U7tD5<:7^Ar£: 
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(3) 

3 

[0 0 1 1] Vt =K • 1 n (W/L) 
L=S~ (D/r) 

#T*0, Ltt*fc*tU7©aittT*D, Dttt£« 

[0 0 12] COHfffi* 7^7^-fAr$ 
$g<-r£<b, t>tEVT ^it^f^, -tofc*, :*> 

[0013] co»9!(2±ecD«ftnajftftiimr53e: 10 

«BE0>«V>1M $S«T^ C i ft S W t LTV* 
[0 0 1 4] 

Ka^fcfcOtt;, (a) JIHt!©»liSy*l 

(b) iflEaixs y*m±izmit>nr^ m&m 
i sistfia^iiTS^^ 2mmm<z>m i ^-x 
at, (c) ttBaii-xa±eat*&n&. itnsM 

l«m^(D^2^-X®i:, (d) litlEa2^-Xgtf> 20 

s^it, (e) wEa2^-xao*fc«Mrr** t 
-hmmt* (f> asa ix3ydr*a»&att-r« 

SlftffiL (g) aEa2^-X«;fctfmEa2X5 

X^Tfc*. flTM8BSM-XlU (b-1) jfflE 
^-h««CDT*lC#ftL, ^+t'JTl:»lT«l 
<05-f 794 A£**.*ai (b-2) WE 

*V-H«oT*l:«L, (WM>***U7fc»L 
TilMBJBlflD^>f 7^>TAJ:Dt)*ViJB2 0^>f7^-f 50 

[0 0 15] CO«»05 2 fcOli 
■*ilEtWJX>t*9t, mBaioatttt 

(b-1 - 1) aEai tafia 2 <*-xa£ 

0«#i5««C#«L, MEd***U7fc*fLT*3© 

7*:7*>f A****a3©«*fc, (b-i -2) a 

Ea 1 ^-XJitffirEa 1 x* y*mt.to90V&m\z& 
*L. WBd>«C*^UTfc:»LTttE»3©9-f7*-f 

2 ^-XHG>*M8c** >J7fc«t« 74794 2\&Q% 

at*. 

[0 0 16] C(D«W05*il*J«3JC3&^*t)fl!)tt, 

(h) tfrEJg2^-XJi<Z>Jh®l*}T, WBa2XSy* 
at. aEy-h«a«Tfcfl^*aBa2'<-xa 

t©mta«iwjc«»6nfc, aBa2 3im^a>a5flD 

««<h, (i) aEa5 0«ttfcaea2X£7j'afc 
©a*fc»MT**tt«a£«fc:«A*. ^LTffiE 
*1X5^|, iESM-^I, «E»2^-XI 50 



#■¥8-2 6 4 7 5 4 

stfariea 5 otnmaaiM u &«£K*r 

[0 0 17] 

isia^icm i ^-xaicsaT***** urtaai: 

±tLT*>m«^*tlS*2<D««^ 
[00 18] £©»a©3%a#*2l;:jto&*S1M UX 

[0 0 19] C05g^CD^%»*a3lC^SU->f UX 

^fcfe^Ttt, »»»^u^©*icoviT*A*t, 

[0 0 2 0] 
taiMH 

a i xikfl : a i s 2 tt-tti^ti*«woa i aa 

WTfcSIM' UW100 a<0¥ffiERtfAA#r®l3IT 
fc*o WUX*1 O0att7y-Httl 0 5i, £ 

©±ic«*«aa*xfcpxs**a 1 o i „ n^— xs 

10 2, P^-XWl 0 3££«*TV>*. 

[0021] p i o 3 ±0*p&\z\zy- hmm 

1 0 7#tK»t&*l<5. -tbT* y-hSffil 0 7©T* 

OP^- X® 1 0 3&mr)m<£o\Z. 

3 ±»C«»RWJCNX^y^a 1 0 4jP»j&£nTV> 

*. flu awMfcNxsy^ai 0 4«aaai 0 8 

«TLT*3D. BBJLffll 0 8t3^5UT> P^-Xil0 
3 #^©±a fcaSLTI^*. 

[0 0 2 2] *V-H««1 0 6liy-hMl 

0 7 ft^0#<<t^trP^-XJil 0 3±:£KW-&ttT 

fl%B#«**^. *LT, #y-Faai 0 6ij:P^- 

X@ 1 0 3WNX5y^Bl 0 4^I)&IT*0, *tf 
-fUWlOO attV*t)*SX5!y*«»S«a&*L 
TV>£>, 

[0 0 2 3] D-4 UX* 1 0 0 ate, ±Ed>IS^*^a 
¥*#o«B«iSR(^€«iOffiStcMLT 
li, «*0*-f UX^4 0 OtW— ©a«**LTU 
«• L^L, «E*©WUW4 0 0ttt*ftD, aa 

*aa«y- b«ffi 1 o 7 cdt^<z>«« 1 

0 9 afcRjfcSft*. fiP^, g«10 9 a 
V7V54794J* OB* 10 9a B0J.0>a*TG>**l 
<hJt«LTffl<fcS. 

[0 0 2 4] tfjy-Htffil 0 5^6*v-Haa 

1 0 6 L&8L H3KL&:lr*fiaiBBiC 
cfcoTH-f 0 a£i»l5lfi»ftt£#fT$it:*. 
T*£. *>«*CDa«aiC*V»TNX5y^ai 04 
StfPX^y^Sl 0 l^fcffiA^tlTN^-XHl 0 
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5 

2l:Sa$tl^>»+tU70^ 7V-K1S10 5 

[0 0 2 5] — Jfr, N^-X»l 0 2CfS$n^>» 
1 0 9 a£#ft-f*fcOte, *«*ltt»C*ViT?l«^r 

7«:£<Z>®«1 0 9 afcSS^TN^— XII 0 2 
^tlfeM^tUy^^OT, ■*10 9aC^T 

[0 0 2 6] *>«»:MWJX*10 0 

a®lHftMa*4>tt7/--FMl 0 5<h#7-Flffi 

[0 0 2 7] BLh©«fc5*e:, »-f UX*1 0 0 a«^> 
[0 0 2 8] J6fi^SB&»r£<0««l 0 9 a(D^tC«A 

-r^fc&tcwu y— h««i o 7<DMSi$tsM 
m^iix, ifl»fty-h«iio7i:»iRi$t 

[0029] H3I1 mi SJ6«©*^«£^r*rBDl2l 

ftttTV^. b*>L»SI*«***A'r*«*l 0 9b 
H IJ^109a £ JtttUT, y- bW 10 7 OttT 

[0 0 3 0] Sg2sgJ£fl| : H4l»RH<D£2«Bflr? 
**1M UX* 1 0 0 bOWfffiHT*S. -9->fUX*l 

o ob\**mfr<Dtemm&&itn#<D&m\zMVT\z, 

»l**«OWJ^10 0a, 10 0bii^-Oi 
^c^lTV^. L#>U it-f'J^lOOa, 100 
b£teSfcO> S8li*lte£«AT£SI«l 0 9 cfcty- 
h««l 0 7 0TST*oT, i^N^-7Bl 0 2 1- 

[0 0 3 1] Z<DXo\zm^LXh, N^-X110 2 
h h "J #S«Ei:LT«ffiL#*** U 7^ hTzfrlC 
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[0 0 3 2] fO-J, P^-Xil 0 3£l£MJfc&ltt 
a*«A$*lfcV>OT, ilO«»l:*W=lrtU7(D7< 
7MAtt««10 9c±D'b*^ fct, *->* 
>T * IS fc* WW- hHJ *T«K#IMft AM iot 

[0 0 3 3] $&ffi£vx 
[0034] Hsu m2 9mm<ommm&7x?mm® 

T**. UX* 1 0 0 d jtRtfl 
«a>e«KHLTtt, ^U^^lOOa-lOOct 

« 1 0 9dn mm io9c ittttbT* y- 1 

0 7 CDBTO^srNzsy^li o 4 icRMrr-SK: 
*T*KA/*CV»«. COJ;3IZ|»Ji^l6*a»Ar**** 
JtElfTt), ^>«EES?IS««t{Ctt»aX«S^WA$n 

[0 0 3 5] fcfc* ^«^CJ&>a>*4>»=^*U 7©*^ 
^a-fr^fc&lcfck 0 9d«N^-XSl 0 20 

p^-xjbi 0 3{cifiVi««Hctt«-r sc^ta* 

N-^-XJi 1 0 2cDrtPA-Xli 1 0 

5(7 [0 0 3 6] ^3^56^: 0 6 RtfEJ 7 «*n*tl*» 
«0*3*JWT*W UX*2 0 0 aGD¥®iaRtf 

7 Tl»M¥^O^tTl^. tf-f U X* 2 0 0 a 
«7;~HtS2 0 5, *V-H«I2 0 6R^y-b 
182 0 7, l^l:PXi^*S2 0K N^-Xlf2 
0 2, P^-XS 2 0 3 y*i2 0 4j&W 

$nx^*. cnstt*iRrx*2*iK«i-c^nfc-y- 

-YUX*100a-10 0 dtr^tt^Ty— Hill 0 
5, *V-H«il 0 BKJV-Htl 0 7. ittltfc 
40 PX$7*1101, N^XB102, P^-X®1 
0 3»ON!5y*|l 0 4iC^n-?n*r*LT*5 0, 

[0 0 3 7] ffiU 1M UX* 2 0 0 afcSOTIt y 
-h*«2 0 7fc*y-HH2 0 6 i:0DWT^oTP 
X»2 0 3©±W±£*MMia2 1 0sWR»6*lT 
H*. -^UTffi»lffi2 1 0ty-M«2 0 7<h<Z>fBj 
lCf*JJ3£fl&m2-tf*NJI2 0 9«tP^— XJI 2 0 3 fc* 

y-M«2 o 7 0T#©«*£Wto#< i-Ste 

■«*3t»jat*nwa. Na2o 9®*Mt*attia 

50 2 1 O0TI:#fiEU ttSl««2 1 0«N!2 0 9 t, 
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(5) 

7 

N®2 0 9fttfNXSy*Jf 2 0 4Kft£nfcP'S-A 
S2 0 3 fcfcm«WK:8Wl/Tt>*. 

[0 0 3 8] *fJ»mffi2 1 O&tf^OT^fc^ftTSN 
S20 9, PI5»^S201, N^-XS2 0 2&r; 
P^-AB2 0 SteffiKjIM UA*3 0 0£7Bj=£U * 
UA*2 0 OattUto«>«itfliy-ha!#-f UX^* 

[0 0 3 9] «MHr»-ha*<yx^fc*ViT»i*ltt* 
-f U7*3 0 0 &*n*««S£fc-5*-f U7^T»« 
PlSy?l20 1, N^-XI2 0 2, P^-Xi2 if? 
0 3RtXNX5ty^H2 0 4 CD h >J#*86i bTJBV>* 

[0 0 4 0] 1M UX^2 0 0 al:*ViTlt 
tt««2 1 1 aK^TCD^BAStU C1C0®«2 1 1 

DfcJSK ®«2 11aH y-h*K2 0 7^6NI 

-5. ftot, ttttiM' 0 0K33tt&*-->:t:7 

UXm§PX$y^i2 0 1 > N^XI 2 0 2, 
P^-Xi2 0 3R^NX= «y^^2 0 4fcfcW'*** 

[0 0 4 1] f&4$mm : l2I8tt*»^cr>*4^««T 
*WJ^2 0 0 b©HSiifHT*5. ^UX^2 
0 0 btt¥*frO»g«SgRO:«a©Hae«cBILTH, 
»3*JMJ©1MUX*2 0 0 a<h(^-OJSj££WLT 

ss^«at^^«2 lib, 211 c iM-n-eny- h 

Sffi2 0 7OT*^ NX^7^e2 0 4Ri;Ng2 0 

[0042] ^<z)«(c^«^BS*«A*r *««*»5er 

^CttCJctK »^<UX^3 0 0<7)^{Ct3^T#>L 
l)t> Si *««fcfc^Ta*SftftlM U^lOOa 
<i:ra«l'*>«JE^ii^:*1i--5ri:^74Vi 0 N1209 
RZA -?-coT*^te:St"^Px^ 7^12 0 l, N^- 
AJi 2 0 2. P^-A«2 0 3 ©aiBWiSIC^^rtt* 

[0 0 4 3] CintelM 'J A* 2 0 0b*«:^ttt 

[0 0 4 4] *5Safi«:09«*»^CD»5||lfi«T 
*3tJ->f >JX^2 0 0 cCD»r®EIT<fc*. WJ7^2 
0 0c tt#»frO«)B#liftXtfSa©ieiBlcHUTtt, 
^UX^2 0 0 a, 2 0 0 b <0*WE**LTV> 
^. b^U 1f>f'J^^ 2 0 0 a, 2 0 0bt«S^ 
0. «S^SS^#At-^®«2 1 1 d«y-h@ffi2 0 
7^&NI57^12 0 4(Drt«^*Tf»JSffl«<0T^ 50 



4$KW8 - 2 6 4 7 5 4 

T&oT. l^N^-XS2 0 2l:IS^$n5. 

[0 0 4 5] d^^-ptCS^UTt), N^-X12 0 2 
lr#«$n^^»^^U7^-f UA^2 0 0 c<Dt> 

[0 0 4 6] 01 Ott*58W<Z>» 5 
£>1M UA*2 0 OdCD0rffi0T**<» UA*2 0 

-f »J A^ 2 0 0 a-2 0 0 c W— ©J(|J5S£*LT^ 
b*>U -!MUX*2 0 0 a- 2 0 0 ciim 
0, JSS^R5«:*A-r^^«2 lie, 2 11 f |4**i 
j etltf-hnm2 0 7 <DTJ5t* NX5 7 ^g2 04S 

r;N@2 0 9^tii«©T*T$»oT, _a^N^-x 

S2 0 2 K!fi3££ft5 e 
[0 0 4 7] £<DJ:5IC|B£*f*C£:K:«fc 0, N^-A 

<t5Ct^Tt5-^ £4%Kffl£ntK£tttt1M 
U A* 3 0 0<D*>mEE*m*:Zl±Z>Z2z&tS;^o <k-o 
Xi^-T UA^2 0 0d±mzt-DT\$d i /d t I§CD 

[0 0 4 8] 

[0 0 4 9] 21©«6W©o-BB*3B2«C^3&^1f-f UA 
[0 0 5 0] CCD»^CD-5-6»*JS3«C^^S1J--f UA 

*k:*utwu if<UA^od i/d t mmamna&m 

[B 2 ] #%BjCDSg 1 XIEf!0*t»«:^r»rHB?fe 
[0 3 ] *9BH0>JR 1 H»«lOX^Jco«j6$^^-r 

[B 4 ] #»iju©sb 2 ni&mvmm*7r:TWrmm-?& 
[B 6 ] 3 nmmv>mm*7KT¥~m®~c$> 

[07] *Kn<0»3IIMMO«lift«^-r»r]RBTft 
[B 8] *»M©*4SafiW«)«|jfi^f »ffiBT» 
[B 9 ] *&WV>m 5 Mfl^*£«**TIKBiBT» 
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